The BTB protein MEL-26 promotes cytokinesis in C. elegans by a CUL-3-independent mechanism.
The initiation of a cleavage furrow is essential to separate cells during cytokinesis, but little is known about the mechanisms controlling this actin-driven process. Previous studies in C. elegans embryos revealed that inactivation of the CUL-3-based E3 ligase activator rfl-1 results in an aberrant microtubule network, ectopic furrowing during pronuclear migration, and defects during cytokinesis. Here, we show that MEL-26, a substrate-specific adaptor of the CUL-3-based E3 ligase, is required for efficient cell separation and cleavage furrow ingression during the C. elegans early mitotic divisions. Loss of MEL-26 function leads to delayed onset and slow ingression of cytokinesis furrows that frequently regress. Conversely, increased levels of MEL-26 in cul-3(RNAi) and rfl-1 mutant embryos cause a hypercontractile cortex, with several simultaneously ingressing furrows during pronuclear migration. MEL-26 accumulates at cleavage furrows and binds the actin-interacting protein POD-1. Importantly, POD-1 is not a substrate of the MEL-26/CUL-3 ligase but is required to localize MEL-26 to the cortex. Our results suggest that MEL-26 not only acts as a substrate-specific adaptor within the MEL-26/CUL-3 complex, but also promotes cytokinesis by a CUL-3- and microtubule-independent mechanism.